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Fatty liver is caused by derangement of fat metabolism and can be reversed by removal of contributing
factors. The contributing factors of fatty liver is known to be overweight, chronic alcoholism, diabetes

mellitus, malnutrition, and drug abuse such as tetracycline,

This study was carried out on 1335 persons who visited ‘Soon Chun Hyang Human Dock Center’

from March to june 1990.

In analysis of the data, prevalence of fatty liver diagnosed by ultrasonogram by age and sex, laboratory

finding between fatty liver group and normal group, and odds ratio of known contributing factors,

were compared.
The results obtained are as following ;

1) The prevalence rate of fatty liver diagnosed by ultrasonogram is 29.6% in male and 11.5%

in female.

2) Age groups with high prevalences are 40~50's in male (32.0%) and 50’s in female (245%).

3) The fatty liver shows significant association with style (p<0.05), whereas not with hepatitis

B-virus surface antigen (p)0.05).

4) All laboratory values except alkaline phosphatase and bilirubin are elevated significantly in accordance

with the degree of fatty liver (p<0.01).

5) Fatty liver diagnosed by ultrasonogram showed so strong associations with body index, triglycerides
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and gamma-glutamy! transferase for males, and body index and fasting blood sugar for females

that these factors may be used as supplementary data in establishing diagnosis of fatty liver.

6) Odds ratio of contributing factors are as follows ;
If the odds ratio of below 29 year of age is 1.0 then that of 30~39 is 1.74 (p=0.33), 40~49
is 247 (p==0.10), 50~59 is 2.86 (p=0.0570), over 60 is 1.81 (p=0.34).
If the odds ratio of female is 1.0 then that of male is 5.67 (p<0.01).
If the odds ratio of body index below zero is 1.0 then that of 0~9 is 508 (p<0.01), 10~19
is 12.37 (p<0.01), 20~29 is 29.19 (p<0.01), 30 above is 154.02 (p<0.01).
If the odds ratio of below 99 mg/dl FBS is 1.0 then that of 100~120 is 106 (p=0.76),

over 120 is 1.91 (p=0.02).

If the odds ratio of below 29 ¢/1 y-GT is 1.0 then that of 30~s59 is 2.11 (p<0.01), 60~90

is 1.87 (p<0.05), 90 above is 1.69 (p==0.15).

If the odds ratio of below 149 mg/dl TG is 1.0 then 150~199 is 1.49 (p=0.05), 200~250

is 1.09 (p=0.77), 250 above is 2.53 (p{0.01).

In summary, early diagnosis of fatty liver could be made by ultrasonogram supplemented with

body index and serum triglyceride.

The fatty liver could be preventive by avoiding contributing factors such as obesity, alcohol intake,

high blood sugar appropriately.

Key Word: Fatty lwver, Ultrasonogram, Cross-sectional Study.
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© zAAAe A3, 48 B wE AUy &
We

GARAAE 850822 I FolA A AYRL 72
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W @AW 2517 (296%)9190H, dAE AS 169, &
SE o4 40922 oz ddA 4858 T 567 (11.5%)
o} A8 BEE 40ufeh S0tirt AA QY9 60%F
A Ao,

Az APzte] $HEL 2w oM E AN
W 155%, 300NN E @A 236%, A2 6%, 40t A
= 9 336%, A& 94%, soMlME @Ak 313%, o
A 234%, 0AME WA 243%, A% 166%2AH @
AE 4~50th9) fEgol ERT AAE 5007 EUT
(Table 1).

iy 47 A P3AY L FERuUsE 74
2 ZAn X 29 2% Table 2).

Table 1. Prevalence rate (%) of fatty liver by age and sex

tof.al Fatty liver
Age subjects -

(tested) Mild  Moderate  Severe
2 Sex 45 3(6.6%) 4( 89%) o( 0)
M 40 o 0 o 0) o( 0)
30-39 F 169 15(89%) 25(14.8%) 0( 0)
M 150 3(20%) 6( 40%) o( 0)
40—49 F 336 32(95%) 79(235%) 2(0.6%)
M 138 429%) 9(65%) 0( 0)
505 F 259 21(8.1%) 57(22.0%) 3(1.2%)
M 115 7(6.1%) 19(165%) 1(0.9%)
" F 41 1(24%) 9(220%) 0o( 0)
M 42 2(48%) 5(119%) 0( 0)
votal F 850 72(85%) 174(205%) 5(0.6%)
T M 485 16(33%) 39 80%) 1(02%)
Total F 1,335 88(6.5%) 213(16.0%) 6(05%)

Table 2. The mean & standard deviation of age classified
by sex and type of fatty liver.

Age

Fatty liver No. Range Mean S.D

Sex Normal 59 13—80 4518 988
Mild 72 21-60 4480 756

Male Moderate 179 24—81 4679 832
Normal 429 -21-76 4294 1113

Mild 16 30—68 4838 997

Female Moderate 40 34-64 5097 935
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Table 3. Prevalence rate (%) of fatty liver by motivation,

No. studied Fatty liver (No, prev(%))

Motive Male Female Male Female

Lack of 154 191 42(27.3%) 15( 7.9%)

confidence

Abnormal 205 148 55(26.8%) 23(155%)

feeling

Routine periodical 229 52 80(349%) 3( 58%)
check-up

Recommended by 9 4 44M4%) 2(50.0%)
doctor

Recommended by 21 5  4(190%) 2(40.0%)
an associate

Recommended by 81 56 22(272%) 9(161%)
family, a relative

Contract of 129 16 37(287%) 1( 63%)

company

Others 9 7 3(333%) 1(14.3%)
Total 837 478 247(295%) 56(11.7%)

Table 4. Prevalence rate (%) of fatty liver by occupation.

No. studied Fatty liver {No, prev(%)>

Occupation Male Female  Male Female
Professional 113 19 25(221%) 2(105%)
technologic

Managerial 319 5 126(305%) 00 %)
workers

Clerical 133 20 27(203%) 1( 50%)
workers

Sales 39 16 10(256%) 1(63%)
workers

Production 19 3 6(316%) 1(333%)
& labourers

Commercial 102 59 36(353%) 9(153%)
Agricultural 28 19 3(107%)  2(105%)
& fishermen

Others 70 215 14(200%) 28(13.0%)
Total 823 356 247(30.0%) 44(12.4%)

g ¥ 715 AFRE 47 23E Fu dag 43
A 18D S F d9S, FAFA A4 B IS
g e 03 S ke, olf R 728 go
W 1dE §okste] §arste 24 vt 43, 3~43 e
HE, 5~63& BFoz Al ¢4 A% 49w
WA FolF BAEFE RHoln U}t AAgo] & FJux
T2 Hdozw A4E Odds ratio(26X639 /65X 164)
= 1.56 =0k

35 +EHH AUy =3 AHY gz #9
g zolg HAFYUL &5 Bo] st FJdw e
ol AN Odds ratio(86x548 /236X 138) = 1.45
o]t} '

715EHRY BAANE AAY X 5L §Fd ¥
o] W FHetol M A2+ Odds ratio7t o o] 1 @
#AL 539 ARV =@

B3 g 347 A Alejdie 5 JRA3e
Bolx 9rh(Table 5).
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Ao A AR A4 ddolM TG 600 o], TL
1,200 ©14, FBS 270 o144, GTT 370 o1&, GOT 5 o]t
150 ©}4}, GPT 8013} 150 o]4, AL.P 200 ©]%4}, Cholesterol
360 ], Bilirubin 3.0 o] $& AAAt

ol4st ol AmE AT F F4w AWy AF
W FETLE ERSY MU " A9
BEA7b GHHE 3304 ol® zpols} QA AiLE
471 918k Y PR AEA 2 Duncan’s multiple comparison
test® Al3stAct 2 Ases I oA B F 9o 0
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Table 5. Selected risk factor for fatty liver

Risk factor Fatty liver group Normal group Chi-square p-value Odds ratio®

Habit of Bad 26 65

food intake Moderate 117 324 7.710 1.56
Good 164 639 0.021

Exercise Always 86 236
Sometimes 59 152 8.566 145
None 138 548 0.014

Coffee & Tea 4 50 257

(cup / day) 1-3 179 587 21.877 0.37

0 70 135 0.000

Hbs Ag Pasitive 19 67 0.044

Negative 288 960 0.834

* Odds ratio between two extreme groups

£ Azt §59] wal FRE FAXK Y qolg B
1 glth(Table 6).
AAb A A F-Valuert 713 2 $ERE v 4
Ao & v TR %, GPT, TG, TL, GTP, GOT, Cholesterol,
GTT(1hr), FBS #£22 55 AWzt %9 Fxo o
g E4R0g §od zlolrt dAx AlkPs} Bilirubin
< fregdel gl
Aol M= vekx|4, GPT, TL, TG, GTT(ihr), FBS,
GOT, y-GT, Cholesterol, &£02 #9993 z0]& Ho
F#A1 Ak P¢ Bilirubine Fabe} o] #240] gl
o g4 ¢ AZ9 @Al 6808 FRFI 7
of OFHlE An dae Bol tE HE HAFI 9
iz AL BEAE & 62 A2 ug).
4. HAFN EEZ AWM SHHUAL
X|EZhe] AMMMA| B|@

BATH F5T BATNAN 9F 2 uiAFd ¥
A HAXNES 4HaAE #Az A AR E 7-1
29} 24 Azhe] gy dERTA ZAE A5uTE
o FUAAL B o 9% Zsld ug #AYE 24
g2 BA Cholesterol, Alk P, B]9x$+% GTT, TG
TL, FBS %9 ot 18y F5xE FAZANE
ARZ7ioel FRdel FAN dixEsiie ®el U2
g Hsln 9o GPT, GOT, TG, TLwo] 94w

(O
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!

FAE A g d5e 8o JAt
Hg w29 4a4E& B F4Tdie deFns
A =E Hrh duAdel AUeY AT
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T RAGAQ Ag# HuxF AX o] FBAel
vERLA] 2o FoH(Table 7—1, 2).
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Table 6. Mean and standard deviation of age, body index and blood test results by sex and ultrasonography result

Normal Fatty liver
group Mild Moderate F-value p-value
Variables (n=550/317) {n=68/16) (n=166 / 40)
AGE M 4463+ 83 443+ 74 46.17+ 69 2.55 -~ 00788
A A A
F 4744+ 89 4837+ 99 5097+ 83 2.83 0.0601
A A A
B.1 M 253+ 109 1316+ 938 1699+ 120 123.10 0.0001
C B A
F 934+ 134 3225+ 104 253+ 138 67.39 0.0001
A A A
TG M 13536+ 715 166.88+ 86.9 208.27+104.3 52.79 0.0001
C B A
F 11030+ 574 176.43+1194 146.76 + 66.3 1375 0.0001
B A A i
TL M 586.36+103.6 624.124117.1 686.95+152.9 47.79 0.0001
C B A
F 55718+ 91.8 652.56+181.5 624.61+119.8 1392 0.0001
B A A
FBS M 96.36+ 154 100.66+ 16.2 10150+ 210 5.09 0.0063
B BA A
F 92.15+ 20.6 9393+ 92 105.031+ 300 6.39 0.0019
B B A
GTT M 187.08+ 50.0 200.22+ 632 20529+ 498 895 0.0001
B B A
F 18218+ 54.0 18156+ 356 22516+ 75.7 10.06 0.0001
B B A
GOT M 1994+ 638 2059+ 77 2515+ 121 25.33 0.0001
B B A
F 1858+ 69 24071 147 2091+ 102 501 0.0072
B A BA
GPT M 197 + 127 256 £+ 141 351 + 236 61.16 0.0001
C B A
F 143 4+ 101 283 £+ 309 217 £ 117 14.03 0.0001
C B A
v-GT M 2680+ 252 3826+ 244 4725+ 412 29.38 0.0001
Cc B A
F 1373+ 109 17404+ 88 19.08+ 125 4.79 0.0089
B BA A
Ak, P M 56.25+ 19.3 58574 223 57.58+ 20.5 0.60 0.5500
A A A
F 53.05+ 244 54.23+ 233 56.73+ 24.7 041 0.6621
A A A
Chole M 188.00+ 353 20281+ 324 206.79+ 36.6 20.76 0.0001
A A A
F 18586+ 36.0 212,104 418 189.26+ 31.6 415 0.0165
B B A
BIL M 085+ 0.35 085+ 034 091+ 037 152 0.2195
A A A
F 063+ 027 052+ 019 066+ 031 166 0.1910
A A A

Means with the same letter are not significantly differenty by Ducan’s multiple comparison
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Table 7-1. Within-Class Correlation Coefficients in normal group / Prob) (Rl (N=867)
Varable AGE  B.I TG TL FBS GTT GOT GPT GT AkP Choe BIL
AGE 1.00000
00
B.I 0.22876 1.0000
0.0001 0.0
TG 0.16144 0.26421 1.00000
00001 00001 00
TL 0.16307 0.25093 086230 1.00000
00001 00001 00001 00
FBS 0.15779 0.09806 0.13177 0.12788 1.00000
00001 00030 00001 00001 00
GTT 0.20530 0.07168 0.13325 0.11188 0.53028 1.00000
00001 00303 00001 00001 00001 00 .
GOT 0.05666 0.15619 0.14275 0.17042 0.03620 05783  1.00000
0.0869 0.0001 00001 00001 02743 00806 G0
GPT  -001002 0.18452 0.18049 0.17405 0.03747 0.08331 0.75621 1.00000
0.7623 00001 00001 00001 02578 00117 00001 00
yGT 0.00111 0.15577 032447 0.27693 0.15322 0.14785 0.33842 0.40155 1.00000
00058 00001 00001 00001 00001 00001 00001 00001 00
Ak P 0.23166 0.04639 0.10011 0.09524 0.12834 0.19709 0.19434 0.14679 (0.19864 1.00000
00001 01611 00024 0.0040 0.0001 00001 00001 00001 00001 00
Chole 029862 0.24470 0.26668 0.35272 0.14453 0.12870 0.09759 0.12017 013390 0.06360 1.00000
00001 00001 00001 00001 00001 00001 00031 00031 00001 00546 00
BIL 003725 -0.01340 -0.00373 -0.02137 0.04230 0.06620 0.04614 011096 0.09005 002164 006192  1.00000
02606 06859 09103 05188 02014 00454 01634 00008 00064 05134 00613 0.0
2A171282 TG 9A) Logistic analysisol] EgHAlAH A4t
i #

= 0Odds ratiox { 99} #}(Table 9). Logistic analysis
Ay AFL 20dE 12 71Eso 0de 20080 L
74, 40thE 2464, S0tiE 2864, 60TiE 1.8@j7k AN
Hoy p-value= Fastal FUthpr0.05). H4H o
ol vla) @27} 5679 w2 Odds ratio7h AU
tH{p0.01). B MRS 108 gt wet 43
3] ®& Odds ratior} AAbEIYrh(pd0.0001). 2& Ao
2 A94 ¢ y-GT, TG $Xd HFE Asio A4d
Odds ratioe & 99 #&d uwAs ¢F $& Odds
ratios= HoF A gt}

Aupzre MM (FFECER ) Yol Triglyceridess]
Aoz g8 oHT AR ¥ vAe
ez SUJAHE—FF)7t dofsteA] SAR(H

ARF)7E BodstERE ofd @A YX goy Hg
S o] AurAoj(miatE)2 2Ad APUe 2%
(g )oli Al TG7} Chylomicraz ‘ﬂi}il TAE o
Al Awat el FeH 1 Ay (Rt
HE BB TGE o AHS Kg)gzs]-Ei, IFEY A
W FF4E Qste] o] TG Ao Feoixiz RAelan
2 A9 it} (Florey, 1970).

i Alslz EoledA AAY ¥ o2 uZda
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Table 7-2. Within-Class Correlation Coefficients in moderate fatty liver group./Prob) R} (N=206)

Variable AGE B.1 TG TL FBS GTT GOT GPT »GT AkP Choe BIL
AGE 1.00000
0.0
B.I -0.03100 1.0000
06632 0.0
TG -0.22004 0.08631 1.00000
0.0017 02231 00
TL -0.21716 0.13958 0.92139 1.00000
0.0020 0.0481 0.0001 0.0
FBS 0.06649 -0.04544 023334 0.23802  1.00000
0.3483 0.5218 00009 00007 00
GTT 0.10853 0.00159 011891 0.11764 0.63789 1.00000
01251 09822 00927 00963 00001 00
GOT  -0.32385 0.00536 0.16319 016222 0.08303 0.10724 1.00000
0.0001 09398 00206 00214 02413 01297 00
GPT  -041648 008119 0.16626 016975 0.02643 0.6524 0.76601 1.00000
0.0001 02519 00183 00160 07096 03575 0.0001 00
yGT  -0.18196 -0.07634 0.35998 032473  0.19065 0.17726 0.46910 0.37602 1.00000
00097 02815 00001 00001 00067 00118 00001 00001 00
AlkP 002506 -0.02670 0.02289 0.03256 0.09428 0.05135 0.03766 0.05095 0.01668 1.00000
0.7240 07067 0.7471 06463 01831 04691 05956 04726 08142 00
Chole 009799 0.00452 0.18197 015565 0.13767 0.14225 0.02259 0.08414 0.21745 -0.00953 1.00000
0.1664 09492 00097 00274 00513 00440 07502 02350 00019 08931 00
BIL -0.01124 -0.15186 0.13536 0.12288 -0.00130 -0.00666 0.13258 0.15025 026027 -0.05272 0.06258 1.00000

0.8742

0.0314 00554 0.0822

0.9854

09252 00606 0.0333

0.0002

04573 03774

0.0

Table 8-1. Factor

affecting the U.S.G diagnosis by multiple stepwise discriminant analysis in male (n=784)

Average

‘ Squared
Variable Number  Partial F Prob) Wilks’ Prob( Canonical Prob)

Step Entered Removed In R**2 Statistic F Lambda Lambda Correlation ASSCC

1 B.I 1 0.2392 121836 00001 0.76079391  0.0001 0.11960305  0.0001
2 GPT 2 0.0543 22210 00001 071950184  0.0001 014135330  0.0001
3 TG 3 0.0317 12637  0.0001 069672218  0.0001 0.15314355  0.0001
4 AGE 4 0.0115 4508 00113 0.68867936  0.0001 015781129  0.0001
5 Chole 5 0.0061 2379 00933 068445540  0.0001 0.16026502  0.0001




Table 8-2. Factor affecting the U.S.G diagnosis by multiple stepwise discriminant aha]ysis in male (n=373)

Average

Squared
Variable Number  Partial F Prob) Wilks’ Prob( Canonical Prob)
Step Entered Removed In R**2 Statistic F Lambda Lambda Correlation ASSCC
1 B.I 1 0.2648 65.179 0.0001 0.73523833  0.0001 013238084 0.0001
2 GTT 2 0.0385 7.229 0.0008 0.70692782  0.0001 0.14873618  0.0001
3 GPT 3 0.0273 5.054 0.0068 068762221 00001 - 016062755  0.0001
1 Chole 4 0.0220 4045 00183 067246661 00001 017046470  0.0001
5 TL 5 0.0148 2.682 0.0698 0.66253863  0.0001 0.17580853  0.0001
6 yGT 6 00115 2.070 0.1277 0.65494423  0.0001 0.18064576  0.0001
7 BIL 7 0.0119 2148 01182 064713412  0.0001 0.18621188  0.0001
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100%Y & gAY Sensitivityx 65~85%, Specificity
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T Awztoje} Mdo] see ¥2se B, 94 d=
AN E 15~35% o349 AR FA7t Hodeda
AZEg, A3 EHE As2 FA-URT AFE A
PA} Ayt dolz &4 A ‘giade (32
&, 1986) T YAAW BALA B0 fel4ol o
g oxtge] A fode AAEG 9 Adn
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Pzre] g sk 2AbE ol s A
v 9478 b gon 2 d7dMe AU dA9 295%,
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Table 9. Odds ratio with 95% confidence interval for fatty liver by age, sex, body index, FBS, v-GT, TG.

Risk factors Coeffcient Standard error QOdds ratio C.I* lower-upper p-value
AGE
- 29 1.0000
30— 39 0.5557 0.5688 1.7432 0.5717— 5.3161 0.3286
40— 49 0.9030 0.5500 24670 0.83%— 7.2500 0.1006
50— 59 1.0520 0.5527 2.8634 0.9692— 84595 0.0570
60— 05924 0.6198 1.8083 05367— 6.0034 0.3392
SEX
female 1.0000
male 1.7349 0.2495 5.6684 34760— 9.2435 0.0001
Body Index
-0 1.0000
0- 9 1.6258 0.3455 50825 25821— 10.0039 0.0001
10— 19 2.5155 0.3417 12.1922 6.3330— 24.1729 0.0001
20— 29 33739 0.3760 291922 139704 60.9992 0.0001
30— 5.0371 0.4435 154.0227 64.5758 —367.3665 0.0001
FBS
— 99 1.0000
100—120 0.0550 0.1764 1.0565 0.7477— 14929 0.7551
120— 0.6496 0.2745 1.9148 1.1180— 32793 0.0180
y-GT
- 29 1.0000
30— 59 0.7449 0.2005 2.1062 14218— 31201 0.0002
60— 90 0.6260 0.3082 1.8701 1.0222— 34215 0.0422
90— 0.5270 0.3700 1.6938 0.8202— 34980 0.1544
TG
—149 1.0000
150—199 0.3988 0.2062 1.4900 0.9947— 22321 0.0531
200—250 0.0827 0.2807 1.0862 0.6266— 1.8830 0.7684
250~ 0.9287 0.2499 25312 1.5510— 4.1309 0.0002

* C.1: Confidence interval.
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Appendix 1. The method & normal rang

£
- =

e of clinical liboratory finding in Soonchunghyang Hospital.

Test Method Normal range Tools
TG Bucolo & David 30—200 mg /di M.C. A’ )
TL phospho-vanillin 400—~750 mg /dl Manual
FBS Oxidase 60—100 mg /dl Manual
GTT " 90—130 mg /dl Manual
GOT Henry(Mod) 7 - 30 e/l M.C. A
GPT Wroblewski ; Henry 4 — 30 x/1 M.C.A
y-GT Szasz 5— 30 u/1 M.C.A
Alk. P Wilkinsen et al 23—64(M)118—61(F) /1 M.C A
CHOLE Allain(peroxidase) 110—240 mg /dl M.C A
BIL Jendrassick & Groff 03— 1.5 mg/dl MCA
* M.C. A : Micro Centrifugal Analyzer
Hx 2. &R 5
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